0.25 μm, carrier gas: He2, adjusted to a flux of 1.5 ml/min, injection and FIDdetector temperatures: 220 °C respectively 250 °C, a capacity of sample injection: 2 μl, MS-detector with automatic injector type 1177. Components were identified by their GC retention times, and the resulting values were comparable to those of literature. Oil component standards for comparison were supplied by Extrasynthese, Merck, Fulka, Sigma a Roth.
Antimicrobial activity
Antimicrobial activity of EOs was determined using disk diffusion method. Sterile filter paper disks (6 mm in diameter) impregnated with 10 μL of essential oil was placed on the dish plate previously inoculated with a microbial suspension. Bacterium and yeast inocula 100 μL in physiological solution were adjusted to the equivalent of 0.5 McFarland standard, and evenly spread on Muller-Hinton agar surface (incubated at 37±2 o C for 24 h), yeasts -on SDA agar (incubated at 35±2 o C for 48 h). The diameters of the inhibition zones were measured in millimeters including diameter of disc (Rhos et al., 2005.). Each antimicrobial assay was performed at least three times. As test culture, the following microorganisms from the ATTC (American Type Culture Collection, USA) collection were used: Candida albicans ATCC 885-653; Staphylococcus aureus ATCC 25923; Escherichia coli ATCC 25922, Enterococcus faecalis ATCC 29212, Streptococcus pyogenes ATCC 19615, Pseudomonas aeruginosa ATCC 27853. Also we used clinical strains of bacteria and yeast, which were isolated from sputum of different patients suffering from pneumonia, obstructive bronchitis, bronchial asthma, chronic obstructive disease and oral cavity patients with periodontal disease. As a positive control were used: gentamicin (10 mg/disk) for Gram-negative bacteria, ampicilin (10 mg/disk) for Gram-positive bacteria, nystatin (100 UI) for Candida. As negative control were used DMSO. For the results of experiment, we used statistical software Microsoft Office-Excel (2013) with the calculation of averages, error, and standard deviation.
RESULTS AND DISCUSSION
The large-scale technology of essential oil distillation in the Slovak Republic consists of a main distilling apparatus, a steam condenser, and an additional apparatus (Figure 1 ). The shape of the main distilling apparatus is a funnel. It is thermal-isolated and made from stainless steel. An inside screw-plate is driven by an electric engine, which is installed on the apparatus. This screw-plate works as an exceptional stirrer. With regard to this system, the container has a mixing apparatus which is not a usual feature for many other types of commercial equipment. This is extremely useful for a complete distillation procedure and high yield of essential oils. The source of steam flow is a boiler (heated by oil, gas or electricity), and the flow is controlled mechanically, according to the plant mass and cooling needs. The length of distillation depends on medicinal plant species, which are used to isolate essential oils. Essential oil collector has a volume of 75 liter. (Bucko and Salamon, 2007) In general, many factors could contribute to the differences between yield and composition of essential oils for industrial stills, for example, steam distribution, differences in size of the distillation unit, materials (such as glass versus aluminum), and temperature of condensing units (Mitchell and Crowe, 1996) .
Figure 1
The large-scale distillation equipment using in the Slovak Republic by Calendula, Co. in Nova Lubovna, Slovakia
Chemical composition of studied essential oils
The EOs have received substantial attraction due to their significant biological usefulness (Miladi et al., 2013) . The chemical composition of essential oil can also vary according to the geographical localization (Jaafari et al., 2007). In 1996, Mitchell and colleagues investigated whether a mini-still produces oil yield and composition similar to a larger commercial distillery. The result of their study revealed that was a different qualitative and quantitative content between mini-still produces and larger commercial production (Mitchell and Crowe, 1996) . Table 1 . This variation in the quantitative content of EO is in agreement with previous study (Mitchell and Crowe, 1996) . Rosemary essential oil, for instance, contains mainly α-pinene, p-cymene, α-terpineol, camphor, camphene, cineole and β-pinene as major content. The larger commercial distilleries were nearly identical to mini-stills produced oil in regard to compare between the results, which we obtained and reported. (Santoyo et. al., 2005) , but oil constituents differed between the two stills, which may have been resulted from dissimilar harvest and distillation practices (Mitchell and Crowe, 1996) .
Antimicrobial activity of essential oils
Presently, there are a considerable number of studies on the antibacterial effect of EOs upon microorganisms; different plant chemotypes are also known to have different degrees of antimicrobial effect (Koščová et al., 2006; Kačániová et al., 2017). Up to our knowledge there is no study has been done on the antimicrobial activities of EOs prepared on industrial large scale. Both Table 2 In 2017, Reddy and collogues investigated the chemical composition and the antimicrobial activity for Mentha ×piperita EO which cultivated in Saudi Arabia. The major content is 36.02% of menthol and 24.56 % of menthon which similar to the result reported in Table 1 . It is worth mentioning, the high similarity in the content of EOS was found but biological activity was significantly different (Reddy et. al., 2017 Thereby, our study results shows that essential oils produced in large-scale distillation conditions had an antibacterial activity. According to literature data and our results there was some difference in antimicrobial activity. Zones inhibition, mm ( s x  ) ; «-» − no inhibition.
CONCLUSION
Our results confirmed higher activity of EOs on Gram-positive bacteria and yeasts than against Gram-negative. They indicated that the highest activity was observed using EO from Thymus vulgaris L. The maximum antimycotic activity was shown by the EOs from Thymus vulgaris L. and Abies alba L.. Where each of Hyssopus officinalis L., Mentha × piperita L., and to Coriandrum sativum L.. EOs shows moderates antimicrobial activity. On other hand, the effect of EOs toward antibacterial clinical strains shows promising result and this open more area for further investigation. However their antimycotic activity against clinical strains of microscopic fungi was weaker than against their typical strains. The obtained results have proved the need of further studies of the impact of essential oils upon bacterial isolates, including those with multiple resistances to medical preparations. The fact that phytomaterials much less often than antibiotics provoked the formation of resistance in bacteria and microscopic fungi may be considered as a motivation in favor of their use (Kryvtsova et.al, 2017) .. Based on our knowledge this is the first study which investigate the antimicrobial activities of EOs from industrial large-scale distillation. Our data reveal that some Further investigation is needed to develop and evaluate the factor that plays in this variation in biological activity.
